Protective effect of prostaglandin A2 against menadione-induced cell injury in cultured porcine aorta endothelial cells.
Prostaglandin A2 (PGA2) stimulates the biosynthesis of gamma-glutamylcysteine synthetase and elevates glutathione (GSH) contents in cultured mammalian cells. To clarify the importance of gamma-glutamylcysteine synthetase induction in the defence of endothelial cells against oxidative stress, the effect of PGA2 on menadione (2-methyl-1,4-naphthoquinone)-induced cell injury was examined. Incubation of porcine aorta endothelial cells with menadione produced marked loss of cellular GSH and protein sulfhydryl groups, followed by leakage of lactic dehydrogenase (LDH) into the culture medium. The LDH leakage and modification of protein thiol was, however, completely prevented by pretreatment of the cells with PGA2. The protective effect of PGA2 was more potent than that of cysteine delivery agents such as methionine, N-acetylcysteine or 2-oxo-4-thiazolidine carboxylic acid (OTC). The results suggest that cellular GSH plays an important role in the defence against oxidative stress, and induction of gamma-glutamylcysteine synthetase is effective for protecting vascular endothelial cells.